Perifused adipose cells, quantitation and kinetics of lipolysis.
The perifused fat cell system is a system with which lipolytic activity can be monitored on a minute-to-minute basis. Thus, the rate at which lipolysis changes following the addition and removal of hormones can be followed. Catecholamines and other lipolytic agents produced a time-dependent increase in lipolysis following addition of agents, and a time-dependent decrease in lipolysis occurred following removal of the agent. ACTH also produced an increase in lipolysis. However, on termination of ACTH infusion, the lipolytic rate did not return to basal level but remained elevated for at least an additional 30 min (persistent phase). The persistent phase could be terminated by removal of Ca2+. Readdition of Ca2+ in the absence of additional ACTH resulted in a rapid increase in glycerol release. No persistant phase occurred following ACTH if the adipocytes were perifused in a Ca2+-free buffer. However, if Ca2+ was added to the system 20 min after termination of ACTH infusion, lipolysis increased to a rate greater than that obtained initially by infusing ACTH in a Ca2+-free buffer. It is concluded that ACTH is bound to some component of the fat cell in a Ca2+ independent, tenacious manner, and the full manifestation of that binding is dependent on the presence of Ca2+.